Cardiac performance in 25 male and 40 female cardiac patients with atrial fibrillation was compared with that of age, sex, and function-matched controls with sinus rhythm. All had rheumatic valvular heart disease treated with digitalis. Multistage maximal exercise was tested on a motor-driven treadmill with increasing work loads every 3 minutes to the limits of fatigue.
Health Service.
Cardiovascular hemodynamics
with atrial fibrillation (AF) were selected for comparison with those of 25 male and 40 female patients with sinus rhythm (SR). In total, only 49 males were involved, inasmuch as data from one man was obtained on two different occasions, once while he was in SR and once while in AF. The groups were equally matched with respect to age and cardiac functional capacity. All had rheumatic heart disease, and all were receiving digitalis glycosides. Only four of the 130 tests analyzed were on patients receiving a cardiac depressant, such as quinidine or procaine amide, and its influence was not detected in the averaged data.
Each patient performed a carefully supervised maximal, multistage treadmill exercise tolerance test which involved walking to exhaustion as speed and grade increased at 3-min intervals as indicated in table 1. Electrocardiograms were monitored with a CB-5 lead continuously by oscilloscope, and intermittently by a direct-writing instrument at 1-min intervals. Blood pressure was recorded with an aneroid sphygmomanometer before exercise, immediately after maximal exercise, and during recovery 3 min after cessation of exercise. Each subject was urged to walk as long as possible, and was allowed to hold a guide rail for balance, but not for support.
Heart rates at all stages of exercise, blood pressures, and duration of exercise were mea- fig. 1 ). This difference was not apparent when only males were compared but could be attributed to the significantly elevated resting heart rate of AF females as compared to SR females (P < 0.01). These differences suggested either greater sympathetic tone in the cardiovascular system in females or the effects of larger blood volumes and heart volumes in the males. Resting diastolic blood pressure was higher in patients with AF than in those with SR, and, as a result, the values for estimated mean blood pressure were also elevated in the AF group.
Submaximal Work
Mean heart rates at all levels of submaximal work were higher in the AF group than in the SR group ( fig. 1, table 2 ). This was more evident at the lower levels of submaximal work (stages 1 and 2, P < 0.001) than at the higher levels (stage 3) (P < 0.05).
Maximal Work
Both maximal heart rate and heart rate at initial recovery (moment of cessation of exercise) were significantly greater in the AF than in the SR group. Systolic, diastolic, and estimated mean blood pressures were not different in the two groups. The increase in systolic blood pressure in the AF and SR males was similar. The same was true for AF and SR females. However, the SR males demonstrated a greater increase in systolic blood pressure than did the SR females. These results were not seen when AF males and females were compared (table 3).
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Heart rate beats per minute) Figure 1 Cumulative percentage distributions of heart rate in SR and AF. Curves are shown for rest and stages 1, 2, and 3. Distribution of maximal heart rates is shown by the shaded line. Abbreviations: (a) stenotic lesions only; (b) = regurgitant lesions only; (c)-mitral valve lesions only; HR = heart rate; FC = functional capacity; SBP systolic blood pressure; DBP = diastolic blood pressure; EMBP = estimated mean blood pressure; MHR = maximal heart rate; RHR resting heart rate; SD = standard deviation; NS = not significant.
Recovery
Heart rate during recovery appeared to be independent of rhythm, but varied with sex. Thus, 3 min after exercise, heart rate was higher both in AF and SR males than in their female counterparts. This difference was more significant for SR males and females (P < 0.02) than for AF males and females (P = 0.05; (table 2) . These findings were not confirmed in patients who had only regurgitant lesions; however, only six patients with regurgitant lesions and SR were available for comparison.
Rheumatic males with AF, as well as those with SR, performed significantly better than did their female counterparts. Similar findings for normal males and females have previously been reported from this laboratory. 16 Although males and females in SR reached similar heart rates at initial recovery, females in SR thereafter recovered more rapidly than did their male counterparts (table 3) . A similar trend was noted among the patients with AF. These findings might suggest that at least for patients in SR, the rate of recovery of heart rate was not dependent on maximal heart rate, but rather upon the possible effects of total exercise duration and intensity on vagal inhibition of heart rate in recovery.
